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CROSS-REFERENCE TO RELATED APPLICATIONS 



[0001] This application claims the benefit of Korean Application No. P2003-1 1049, filed 
on February 21, 2003, which is hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an LCD monitor, and more particularly, to a 
power control system for an LCD monitor. 

Discussion of the Related Art 

[0003] In general, a liquid crystal display (LCD) panel included in an LCD monitor 
displays an image by injecting a liquid crystal into a space between two thin glass plates and 
varying the voltage of electrodes of the glass plates. The LCD panel does not generate any light 
by itself. Therefore, it requires a light source in order to enable a user to view an image being 
displayed on the LCD panel. For the reason set above, a typical LCD monitor includes an LCD 
panel, a lamp unit providing light to the LCD panel, an LCD inverter and power supply (LIPS) 
unit supplying the required power to the lamp unit, and a controller controlling the LIPS system. 
The LIPS unit often employs a control circuit for protecting the lamp unit from being damaged 
due to a power surge (voltage or current) within the lamp unit. 

[0004] The control circuit directly senses the voltage (usually higher than 600V) and 
current being supplied to the lamp unit. When the control circuit detects a voltage surge (or 
current surge) within the lamp unit, it reduces or cuts off the electric power being supplied to the 
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lamp unit for protecting the lamp unit by sending corresponding control signals. However, the 
control circuit described above has several problems. First, the control circuit is designed to 
protect the lamp unit, but not the LIPS system. A voltage surge may occur within the LIPS 
system that still supplies a normal voltage to the lamp unit. In this case, the control circuit will 
not be able to detect such voltage surge within the LIPS system. In other words, the control 
circuit is incapable of preventing the LIPS system from being damaged when any one of the 
components of the LIPS system does not operate properly. The malfunctioning components and 
any other unit coupled to such components will be greatly damaged. 

[0005] Next, if one or more components of the LIPS system do not operate, they may 
not be properly controlled by the control circuit. Therefore, even when the control circuit detects 
a power surge of the lamp unit, the LIPS system may not properly reduce or cut off the power to 
protect the lamp unit as indicated in the control signals, causing the lamp unit to be even more 
damaged. In addition, the above control circuit directly senses the voltage being supplied to the 
lamp unit. When an abnormally high voltage (voltage surge) is feedback to the control circuit, 
the circuit may be damaged. Therefore, a power supply control system that is able to protect the 
lamp unit as well as a power supply is desired. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, the present invention is directed to a power control system for an 
LCD monitor that substantially obviates one or more problems due to limitations and 
disadvantages of the related art. 

[0007] An object of the present invention is to provide a power control system for an 
LCD monitor, which is able to protect not only a lamp unit of the LCD monitor but also a power 
supply supplying power to the lamp unit. 
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[0008] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0009] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, a power control system for 
an LCD monitor having an LCD panel according to the present invention may include a light 
source unit providing light to the LCD panel, a power supply unit generating a standard low DC 
voltage, and a high-voltage generator coupled to the power supply unit for converting the DC 
voltage to a relatively high voltage. The high voltage generator supplies the high voltage to the 
light source unit. The power control system may further include a feedback control unit coupled 
to the power supply for interrupting the operation of the power supply unit when the converted 
high voltage is determined to be abnormal. 

[0010] The feedback control unit may include a printed circuit board (PCB) pattern, 
through which a voltage can be induced due to the high voltage generated by the high-voltage 
generator, and a power supply control circuit coupled to the PCB pattern and the power supply 
unit. The power supply control circuit may be integrated within the power supply unit. The 
control circuit analyzes the induced voltage in order to determine whether the converted high 
voltage is abnormal or not. For example, the high voltage may be determined to be abnormal 
when the induced voltage is suddenly increased or decreased or when there is no voltage induced 
through the PCB pattern at all. In addition, the high voltage may be determined to be abnormal 
when the induced voltage is less than a predetermined voltage level. Once the high voltage is 
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determined to be abnormal, the control circuit interrupts the operation of the power supply unit, 
which discontinues supplying power to the high-high voltage generator for protection. 

[0011] The power supply control circuit described above may include a first capacitor 
coupled to the PCB pattern for performing AC coupling on the induced voltage, an integration 
circuit coupled to the first capacitor for converting the AC-coupled voltage to a DC voltage by 
integration, and a first diode coupled to the integration circuit and the power supply control 
circuit for outputting the integrated DC voltage to the power supply unit. The control circuit may 
further include a zener diode coupled to the first diode for cutting off the DC voltage being 
outputted through the first diode when it is higher than a breakdown voltage of the zener diode. 

[0012] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiment(s) of the invention and together with the description serve to explain the 

principle of the invention. In the drawings; 

[0014] FIG. 1 illustrates a power control system using a feedback control for an LCD 

monitor according to the present invention; and 

[0015] FIG. 2 illustrates the feedback control system 350 shown in FIG. 1 in detail. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0016] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[0017] FIG. 1 illustrates a power control system using a feedback control for a liquid 
crystal display (LCD) monitor according to the present invention. The power control system 
shown in FIG. 1 includes a cold cathode fluoresce lamp (CCFL) unit 100 providing light to an 
LCD panel (not illustrated) of the LCD monitor, an LCD inverter and power supply (LIPS) 
system 300 supplying the required electric power to the CCFL unit 100, and a main controller 
200. The main controller 200 generates a power control signal to the LIPS system 300 for 
turning the system's power on/off, and it further generates a brightness control signal to the LIPS 
system 300 for controlling the brightness of the CCFL unit 100. 

[0018] The LIPS system 300 shown in FIG. 1 includes a power supply unit 310 that 
generates a standard DC voltage upon receiving a power-on signal from the main controller 200, 
a direct current to direct current (DC/DC) converter 320 that converts the standard DC voltage to 
a predetermined DC voltage, a high-voltage generator 330 that converts the predetermined DC 
voltage to a relatively high voltage required for operating the CCFL unit 100. The LIPS system 
300 further includes a brightness controller 340 that controls the output voltage level of the 
DC/DC converter 320 according to a CCFL brightness control signal received from the main 
controller 200, and a feedback control unit 350 that detects a power surge (abnormal voltage) of 
the high voltage generator 330 or CCFL unit 100 by analyzing a voltage induced due to the 
voltage being generated by the high voltage generator 330. The control unit 350 controls the 
power supply unit 310 according to the power surge determination. 
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[0019] FIG. 2 illustrates the feedback control unit 350 shown in FIG. 1 in detail. 
According to FIG. 2, the feedback control unit 350 includes a printed circuit board (PCB) pattern 
or cable provided close (not directly coupled) to the high voltage generator 330 or CCFL unit 
100. When the high voltage generator 330 outputs a high voltage to the CCFL unit 100, a 
corresponding voltage is induced through the PCB pattern. Since the induced voltage is less than 
the high voltage, the control circuit may not be damaged even when the high voltage generated 
by the high-voltage generator 330 is extremely high. The feedback control unit 350 further 
includes a first capacitor CI which performs alternating current (AC) coupling on the induced 
voltage generated through the PCB pattern, and an integration circuit 351 for converting the AC- 
coupled voltage to a DC voltage by integrating the AC-coupled voltage. The integration circuit 
351 may include a resistor Rl and a second capacitor C2 as shown in FIG. 2. In addition, the 
feedback control unit 350 may further include a diode Dl outputting the converted DC voltage, 
and a zener diode ZD1 which cuts off the DC voltage being outputted from the diode Dl if it is 
higher than the breakdown voltage (or zener voltage) of the zener diode ZD1. Furthermore, the 
feedback control unit 350 may include a power supply control circuit 352 that determines an 
abnormality of the voltage (e.g., voltage surge) generated by the high voltage generator 330 by 
analyzing the induced DC voltage outputted from the diode Dl. If the power supply control 
circuit 352 determines such abnormality, it interrupts the operation of the power supply unit 310 
shown in FIG. 1 and cuts off the power being supplied to the DC/DC converter 320. The power 
supply control circuit 352 may be provided external to the power supply unit 310 as shown in 
FIG. 2, or alternatively, it may be integrated within the power supply unit 310. In the latter case, 
the power supply control circuit 352 may be a switching mode power supply (SMPS) control 
circuit. 
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[0020] Reference will now be made in detail to the operation of the power control 
system shown in FIG. 1 and FIG. 2. When the power supply unit 310 connected to an external 
power source (not illustrated) receives a power control signal from the main controller 200 for 
turning the power on, it converts the AC input voltage (e.g., AC 100 or 220 voltage) supplied by 
the external power source to a standard low DC voltage necessary for operating the LCD monitor. 
The DC/DC converter 320 coupled to the power supply unit 310 then converts the standard DC 
voltage into the required half sine wave DC voltage and current. Next, the high voltage generator 
330 converts the half sine wave DC voltage to a relatively high voltage (e.g., 600 V or higher) 
and outputs the high voltage to the CCFL unit 100. In addition, the main controller 200 outputs a 
brightness control signal to the brightness controller 340, which controls the output DC voltage 
level of the DC/DC converter 320 according to the brightness control signal received. 

[0021] When a voltage is induced through the PCB pattern of the feedback control unit 
350 shown in FIG. 2, the induced voltage is feedback to the power supply control circuit 352. 
Then the control circuit 352 determines whether the voltage being generated by the high voltage 
generator 330 or being supplied to the CCFL unit 100 is abnormal (e.g., sudden voltage drop/rise 
or no voltage at all) by receiving and analyzing the induced voltage (feedback voltage). For 
example, the high voltage generated by the high-voltage generator 330 may be determined to be 
abnormal when the voltage induced through the PCB pattern is suddenly increased or decreased 
or when there is no voltage induced through the PCB pattern at all. Alternately, it may be 
determined to be abnormal when the induced voltage is less than a predetermined voltage level 
which may be previously set in the power supply control circuit 352. 

[0022] The abnormality of the high voltage generator 330 5 s output voltage may occur 
when the CCFL unit 100 is in an open state or when any one of the power supply unit 310, 
DC/DC converter 320, and high voltage generator 330 does not function properly or is damaged. 
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When the power supply control circuit 352 detects such abnormal voltage, it protects the LIPS 
system 300 and the CCFL unit 100 by interrupting the operation of the power supply unit 310 
and cutting off the power being supplied to the DC/DC converter 320. The power supply control 
circuit 352 may be provided outside (external) the power supply unit 310 and be coupled to the 
power supply unit 310 as shown in FIG. 2, or it may be provided within the power supply unit 
310. In the latter case, the power supply control circuit 352 may be a switching mode power 
supply (SMPS) control circuit of the power supply unit 310, which will determine an 
abnormality of the high voltage and will cut off the power being supplied by the power supply 
unit 310. 

[0023] In other words, when a voltage is induced through the PCB pattern shown in FIG. 
2 due to the high voltage being generated by the high voltage generator 330, then first capacitor 
CI electrically connected to the PCB pattern performs AC coupling on the induced voltage. Next, 
the integration circuit (Rl and C2) converts the AC-coupled induced voltage to a DC voltage, 
which passes through the diode Dl and is outputted to the power supply control circuit 352. The 
control circuit 352 interrupts the operation of the power supply unit 310 if the high voltage 
generated by the high voltage generator 330 is determined to be abnormal. In addition, the zener 
diode coupled to the diode Dl and the power supply unit 310 allows the output voltage of the 
diode Dl to be inputted to the power supply unit 310 if it is less than a breakdown voltage (zener 
voltage). However, it cuts off the DC voltage being inputted to the power supply unit 310 if it is 
higher than the breakdown voltage. 

[0024] As described above in detail, the power supply control system according to the 
present invention allows to interrupt the operation of the LIPS system 300 and to cut off the 
power being supplied by the power supply unit 310 when the CCFL unit 100 is in an open state 
or when any one of the power supply unit 310, DC/DC converter 320, and high voltage generator 
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330 does not function properly or is damaged. In this way, further damages to any other 
components of the LIPS system 300 can be greatly reduced. 

[0025] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention covers the modifications and variations 
of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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